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(57) VI»o5p«t«HHe ot«ochtc« * c*oco6bm. 

r t p|(tt$MJI efttttM AM B*MpaMCM*W At*OpM*r 
P0B8HH0* CfcMHO* KOAOHHW B He^TBHUX M 

fiaoMX c*oa***w* Ue/Jbie nao&pereHH* bb- 
mwc* npMioieNus s^eicrittmocm awnpaa- 

XOMMtW. A** ft oBCaA*Y»0 WWWHHy CHy 

cribt. BoaOKwy tpy6 c rMnpac/iM^<oft ad- 
pHupyiouicft roiwexoa CAD. Hoabot a Tpyou 
WiiracTfa nan pa6aw*» Aa*netiMc* n nptf**- 
oPAWT CTft**** nepwotivBHvie fcoitottHM ipyf> c. 
nr BAD** Bwnp^iAseMoro y^aer** np*»*M «a 
wkao* craAMM ffpoM»oo««T nepeMfiu*eH*e 
cOJttKMtff rpy& c flr «Aonfc BMnpBBA«eMpro 
ymcrxa cH**yft«*P* npn pafioMeM abo"**"" 
» AC. 3 M. 1t*6a. 
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vlao6p*T6*"« otmqp*tc» « cnocofcaM. 

nrOMMUinetiHOCTK B M3CT*0C»h ApH 

pa6oT3x no K3nman*rtOMy peMOMty ofcaAHwx 

HO/JOHH. 

Uenvio wa6p<rre»m* bmbto* noamu©- 

NMf ftt^KTMBHOCTM ft*4PPe»AOH*l* A«$0P*»~ 
POBBWHOA obcaA^OA WJtOkHU. 

Hz *vtM wsoSpa^ana coMnoMOBica. onr 
mawa* b o6c»ahv>o KOflOHxy wi*e Bunpam- 
nftenoro ynacTKB M COCTOAWB* M* 
rK Apa&AM40CM>ro pacuiwpwTena » **Ae r*A- 
paMHHecfcOft AopHMpyiomaft rcwoBWi p wibp#- 
hqm a** BanO«HOMM» *MA*oe*bio 
TpflHcnnpTxow mwiokhm Tpy6 h wjanaHO* /W* 
cnv»ca ^MA^oqm Hi TpyC npn ncwxtieMe <ompo- 

HOBKH CRBaJKMitbi; H3 ^t<f.2 - pa60T8 *Op- 

MMpywuteA ronoeicM a nunpaoweMOM 
ynacTK*: na <pwr.3 - paapes (fopwpyiomeft 

ronOBXVU 



Cnocoe BMnpa wenmi A*4*>P"*PO*a HMO * 
o6cajinaa xoaokhu ocyuiecTB/tjiiaT c/ieAv«- 

CnycxcHOT k BunpBft/wewQH* ysacrKy \ 
BWJOHHy TpyC 3 c $opMMpy»me* raio»«^2 

nOASB>T B KOApNHy Tpy5 3 alCMA*OCT¥ poa P* 80 " 

mm Ai9tt/ieni«eM t»4tpoK»BOABT nepe*teuie*i*e 
ROnotinM tpv8 3 BAOBfc awnpaBnjawroynacT- 
u b npouecofi palkWBre umcna. npuwM pseo- 

m«a OHUfl «pOWBBOA*T CTBA^WO. B HB HB^OM 

ctbahw npp*»3BW nepcMci^eKwe koaohhu 
Tpy6 BAonb BtinpaBflfl^aro y^acTita cnn»y 
•sepx npu pa6wBM abb/ibhwh b ' HApawn<*e- 
ckpA ♦opn^pytotneft roiiOBice. 

D»co6 oeyuteCTBii*iOT cncAy»om««M o6pa- 

SOM. » 

06CBA"»» KOAOMHB AWaMOTpOM 146 MM C 
TOfUUMHOA CTBMICW ^0 MM CM«T» H3 r/iyfiMHe 

1200 m. Martapuft/t d6caAMort <c/»OHHw CTa^ 
rpynnM npoMHocTM fl ( - 6500 «rc/cM - 
- 3800x^/1^). UJa6aohdm A^aMerpoM 124 
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mm onpaaenwm mnpoxoAHMoerw ■ o6«uimoA 
kcwiohmc na r/iy6*»*e I20Om. rtOJiy^MAH noeaA* 
K y - w36no»i He npoxoAKT, Ulafaon avum^t- 
poM 1 18 mm npoxOA*". XecTxK* raoaptrr 
*OpMMpyiomeA r*1AO»*M no flMAH^rpV coct»b- 
AMT118MM. 

Ycranonvw paM*\meH** cerropos 4 
4iopHMpyiattte^ ronoBxw. Am3motp mx pd*A*"- 
**s+»v**-*or.Kt.oM coOTPQretooftOTv aMyrp«HM«- 
Myxy«awTpy o6caAMOft«onoH«b< 0TA»aM*Tpa 
1 1 6 mm AO AuaMerpa 126 mm. 

tpopMMpyioma* rofioatca 2, HacrpoeMHasi 

WWp«WHOM COCrO«HMM, COOTBCTtTWOUiMtt HO~ 
MMHWTWlOMy AMSMBTpy OOCM*Oft XOilONHkl. 

onycicaeTCR ntotfa c***iwo ysacnca. 

OnpoAenfl»T yarn**, coin******* cex- 
ropQMX 4 4>opM*pyicmi0fl roro*** *a BHyrpBH- 

MM* AMWBTP oCtOAHOA KtWOHHM 5; 

P-3.14 -7,1 -10- 120*28800 <r. 
rAC D- 7,1 cm- anyrpmiH** wmrp pew- 

HO*0* VflftOTHtrtCflttfOA MaHKdm nOA cexro- 
P*mm; 

L * 10 cm - aamho penmooofl vpaqth*- 
toawhoA Mamcerw; 

P - 120 w/cm 2 - pa&wec naowwwoa 
ABMCMMt *nAx©CT* a rwowjB 3. noffreep*- 
A«*Koe ToxHwecxoft xapaxtopwcroxow. 

Qop«AaniMOT yn&fetioe /craven**, ensr 
taaytoo cexTopau* rojiww no awyrpBHK*- 
My A««M*Tpy o6caaho<» xoao***: 



= l4lO«rc/cM* 



28800 

T5F 



TO 



r^t? Cu.*- 12 o«- BuyrpeHHWflAHaMcTpnoftep- 
xHOcreft KOKiarra; 

r- 0,6 cm - AAHna toHTaxra.carTopoe. 

Twwh ofcpaaoM. yuenuioa AaaAetcwe. co- 
aAawwoe cecropaMM no iwyTpcHMCMy A»- 
Merpy oOcaAMoft vototMW. cocraajweT AO 
40% Or. 

noAA ep*Maw b rommiec 2 pafcowe iu&tr 
Yon mob A«ane«we. paanoe 120 xrc/tn . Twnyr 
noAveMHMKOM TpyOu 2 WOPX * COSOpUldlOT 
napawft upoxoA *»pMMpYK>me« ro*OBxoa w 
pej cMxrwA ynacmoK 1 o6c*AKoft rQaohhw, 
co3Abb»h na o0c*m"Y» Kononny tcoHTarrnwe 
u oc©Bb»« HarpysvM. 



Aa/we. c6pocw AA»/ieHv«e ao ny/i*. omr 
enact *ot«nOMO»cy c ?OpM!4pyiouie4 f OJiO<«ot* 
2 hkjkq CMflToro ysacuca 1 n cooepttJ*«OT ftto- 
pen npoxoA * cooTaercTMMMo ta**e rpemw 
6 npcscoA CHHjy Mspn. $>HiccnpyA no ™ap**""- 
seeicOMy MHAWxa-rnpy eeca (H4B) oceswe na- 
•rpySKH. 

nonyHeHrtweoc^ebie narpyaievi cofeAenu o 

10 AHaftusHpyA ocecMe narpysxH. oTMenaioY. 
4TP nocne troporo npoxooa ohh cmranAMCb 
ha no tpaftMe«w»o c napevM. a now 
TpeTW^o npoxoAa - na 36%. 

Oahoxo, Hjr*HHa* napawrt npoxoA. momho 

15 co3a«**tv idflfcrroMMoe a2d/>«m»^ b runpaa^wr 
sec^Jh>pMMpyiwiv» rtmoeice m 6on*-uiC 120 
*rc/ar, 3 to orpaamtA na *eii*H*iHe jiohtw- 
rnw» h oeeaux warpy****. O^w aoapacry 1 - 
Cfl W loapacTMHcM oceooA narpyaKm no 

20 ("MB. Kenb>a AonycK&n,. 4to6m ee bwwmh3 
npoawcMna 300 kH Aono/iHwtenhMO * aecy 
ipyC h^ktttdowx oHytt^Hd xoMnoHo»» c t«p- 

MHpVWW^ rOWMHOft. T3K KB* »03HHKaeT 

ofBCHOcrv nopwea Tpyt* 
2S . Echm oc9V»t ^arpy^xa np»Sm*xatsic* t 

towqb oa&neHHOaoiAKOCTM a rD/TC»xe 2 a npe 
ApAdx orr 15% Or H npoA«wwcHTv opoTWx^y 
■chmsv wpx Mepea CMfltu* ysacrox, 
30 CHtwcewwe ocwmx narpyaox rn» noBTop- 
hmx npoxoA^Qc roflDfiKK 2 c»HAe»Ci»kCT»yeT o 

TOM, HTO CMBTU6 o6CaAHOa KDHOHMM yctpaHfl- 
tnc*. npoxoAMMOCTb tio XOWJMHC «OCCT3WBB- 
|IW0a9fCA» 

3B OopMyjia i»Jo6peTBM«8 

Cnocofi Buopawiewwa AC4K>PMupoBaHHo«i 
o6e«4Ho«i xonoHHM, owiwaxwiWH enycx x aw 
npaBiix^MOMy ynacrxy xpuKcnopTKOi* xoaon- 
mm Tpy6 c rwflpatMmecKMM pacun*pwre/ieM, 
40 noA^y ■ T P^« JXKAXDCfM noa pa6o»*HM a»0- 

A^MUl^M M ftepwecoSHMa KOfltWHW rpy6 SflCWb 

BunoaaiingMOroyHacTica a npouecce pafioMero 

UHXHd.oTAilHaiOtttMAcn TOM. WJ.CRC/IWO 

* ifOtftetueHMsi a*4»9XTSuMiocnfi BMfipaaAeww 
45 Ae^opMMposaHHOA o6c«AHO^ xcwroHHu, a xa- 
uactac ruflpaMMHocxoro patiUHpvixeiio v«> 
noAvayxTr rn^pawiwccxyio AOpHHpytomyw 
ronotxy. npMMBM poopwft hwcii npo*w<w^ 
ct«a^HO« a Hd xasx^pft ctBA^ hpoh3»oa»t 
60 nepcMemeiuie xowhmm ipy^ «ap^^ swnpae- 
/tfi€Moro ysacrwi cwnsy aaepx npw pa6o*«M 

A8I/WHMM B fHApailflHHCOXOft flOpMI*py*OUVJM 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 



1677248 
2 



The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgffcm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 

mit ~ jr-Dto-/" 314120.5" 

- 1410kgffcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgtfcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1 190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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